A functional magnetic resonance imaging study of paced finger tapping in children.
Fourteen typically developing children from 7.9-11.3 years in age were studied with functional magnetic resonance imaging to identify the cerebral loci involved in performance of paced finger tapping by children. Each child performed two bimanual alternating paced finger-tapping tasks. In the first, paced finger tapping was conducted to external 3-Hz pacing provided by a metronome. In the second, the metronome was turned off and finger tapping continued while each child tried to maintain the 3-Hz rhythm by self pacing. Individual and group data were analyzed with statistical parametric mapping techniques that resulted in activation maps for the two tasks. Metronome tapping produced activation of the posterior regions of both superior temporal gyri, both primary sensorimotor cortices, anterodorsomedial cerebellum and supplementary motor area. Self-tapping resulted in recruitment of pre-supplementary motor area and cerebellum in addition to bilateral supplementary motor area and primary sensorimotor cortical activation. Bimanual alternating paced finger tapping performed by children activates a neural network involving primary motor cortex, supplementary motor area, and cerebellum. Posterior superior temporal gyrus may be important for encoding auditory information, and presupplementary motor area and midline cerebellum play an important role in self-paced finger tapping.